The purpose of this study was to pilot test the effects of a culturally adapted early intervention influenced by the Early Start Denver Model (ESDM) on reduction of autism symptoms and severity categorization for young children with autism spectrum disorders in China. Participants were randomly assigned to either the control or intervention groups. The children's age ranged from 24 to 60 months in this study. Children in the control group (n = 20) received eclectic intervention services for a minimum of 2 hr per day, 10 hr per week, while children in the intervention group (n = 16) received the culturally adapted intervention 1 hr per day, 5 hr per week, plus 5 hr per week of the same services as the control group for a total of 8 weeks. After 8 weeks, children in the intervention group demonstrated a significant decrease in autism symptoms and improved severity categorization, compared with children in the control group. Future studies and implications of the culturally adapted early intervention in China are discussed.
Introduction
Autism spectrum disorder (ASD) presents a global health challenge, especially in low-and middle-income countries (Khan et al., 2012) . Individuals with ASD are characterized with deficits in social communication as well as the presence of restricted or repetitive behavioral patterns and interests (American Psychiatric Association, 2013) . The prevalence of ASD in China is estimated as close to 13 million individuals Wong & Hui, 2008) . The number of children diagnosed with ASD continues to grow every year; thus, Chinese society is facing tremendous crises with both the financial burden as well as quality service delivery (Huang, Jia, & Wheeler, 2013; Ou et al., 2015; Wang et al., 2012) . The top health priority is to develop culturally adapted evidence-based intervention and build work force capacity to meet this challenge (Clark & Zhou, 2005; Liu et al., 2011) .
Interventions based on applied behavior analysis (ABA) are the most well-established treatment for ASD Wong et al., 2015) , particularly early intensive behavior intervention (Eikeseth, Smith, Jahr, & Eldevik, 2002; Lovaas, 1987; Sallows & Graupner, 2005) as well as naturalistic developmental behavior interventions (NDBI; Schreibman et al., 2015) . NDBIs are approaches to intervention incorporating ABA and developmental principles and strategies for implementation. The Early Start Denver Model (ESDM) is an example of such NDBI interventions. However, there are no certified ESDM providers currently based in China. In addition, qualified professionals in ABA are extremely sparse with only five board certified behavior analysts in the entire geography of mainland China (Behavior Analyst Certification Board, 2016) .
Besides the lack of qualified professionals in ABA or ESDM to treat ASD, current available evidence-based ASD interventions, whether developed in China or adapted from established interventions in the Western culture, are extremely limited across mainland China (Clark & Zhou, 2005; Liu et al., 2011) . Consequently, most families of children with ASD in mainland China do not have access to any evidence-based ASD services unless they seek support outside of China. Finding an effective and efficient ASD intervention becomes a scientific priority for Chinese scientists and researchers.
Recent research efforts in China have been to identify an evidence-based intervention, adapt the intervention, and verify its effectiveness. Considering the resource and time constraints, such interventions must be culturally sustainable and have the potential to expand services accessible to the maximum number of families in need. Treatment intervention must be highly efficient, minimize professional effort, be low cost for society and families, and maximize intervention effects within a relatively short period of time.
The ESDM is one of the options that has the potential to fill the gap to meet the needs of young children with ASD in China. The ESDM is one of the evidence-based NDBIs that combines developmental and behavioral principles to provide a comprehensive early intervention for babies with ASD or at risk of ASD as young as 12 months through preschool age, targeting skills in verbal and nonverbal communication, joint attention, imitation, and play skills Waddington, van der Meer, & Sigafoos, 2016) . It can be implemented by therapists, parents, or both. It can be implemented at clinics, in homes, or in early intervention centers in the community (Colombi et al., 2016; Dawson et al., 2010; Vismara & Rogers, 2008; Vivanti et al., 2014) . The ESDM can be provided over brief or long-term service delivery periods with high or low intensity (Eapen, Crncec, & Walter, 2013; Rogers, Estes, et al., 2012; Vismara, Colombi, & Rogers, 2009) . It can be provided in individual-or group-based intervention settings (Estes et al., 2014; Vivanti et al., 2014) , as well as individual or group live coaching or long-distance training sessions for therapists or parents (Vismara, Young, & Rogers, 2013; Vismara et al., 2016; Vismara et al., 2012) .
Empirical studies have reported positive gains on various areas of children's learning outcomes resulting from different variations of the ESDM intervention, including significant increases in children's cognitive ability (Eapen et al., 2013; Fulton, Eapen, Crnčec, Walter, & Rogers, 2014; Rogers, Estes, et al., 2012; Vivanti, Dissanayake, Zierhut, & Rogers, 2013; Vivantiet al., 2014) , language and communication Vismara et al.,2013; Vismara et al., 2016; Vismara et al., 2012) , adaptive behavior functioning (Colombi et al., 2016; Estes et al., 2015) , reduction in maladaptive behaviors (Fulton et al., 2014) , and reduction of autism symptoms or improved diagnosis (Vismara & Rogers, 2008) . All of these studies reported significant improvement of children's learning or behavioral outcomes. Dawson et al. (2010) conducted the first randomized controlled trial (RCT) to test the effects of a home-based ESDM on children's developmental IQ, communication, and autism symptoms for children aged from 18 to 30 months. Results showed improvements in all outcome areas for children in the ESDM group, relative to the control group receiving treatment as usual. The ESDM was delivered by trained therapists and parents with relatively high intensity and long duration (15 and 16 hr per week by therapists and parents, respectively, for 2 years). Although no group difference was found in children's ASD severity scores, the results indicated that children receiving the ESDM intervention were more likely to improve their clinical diagnoses. A longterm follow-up study indicated that the children receiving the ESDM intervention maintained gains in their developmental levels and adaptive behaviors 2 years after the intervention with significant reduction in autism symptoms between groups but the diagnostic categorization did not differ (Estes et al., 2015) . Eapen et al. (2013) also reported significant improvement in autism symptoms in a repeated-measures design; however, some other studies did not find significant change in severity of autism symptoms (Fulton et al., 2014; Vivanti, Dissanayake, & Victorian ASELCC Team, 2016; Vivanti et al., 2013; Vivanti et al., 2014) . Overall, findings on the ESDM intervention effects on autism symptoms were mixed across studies. Rogers, Estes, et al. (2012) conducted another RCT with a center-based brief parent-mediated ESDM intervention for children aged 14 to 24 months diagnosed with or at risk of ASD. They found significant increases in child developmental skills and parents' interaction skills, as well as significant decreases of core autism symptoms on both the ESDM and the control groups. The researchers speculated that the lack of group difference was probably due to the fact that the children and parents in the control group received behavioral interventions with relatively high intensity. In this particular ESDM, the duration of intervention was 12 weeks with relatively low intensity (1 hr per week), and the parents received individual coaching from the ESDM specialists through the interactions with their child in the clinics and delivered the intervention at their homes. Similarly, Colombi et al. (2016) conducted a center-based ESDM study with relatively short period (3 months and 6 months) and relatively low intensity (6 hr per week) in a non-English-speaking country. Children receiving the ESDM intervention increased significantly in their cognitive and adaptive functioning after 3 months and 6 months of intervention. The results of the brief form of ESDM intervention and its replication in a non-English-speaking country have important implications to tackle the autism challenge in China.
As such, the ESDM is identified as potentially one of the feasible ASD intervention options in response to high demands for evidence-based interventions in China for the following reasons. First, the ESDM aims at early intervention for children with ASD or at risk of ASD. It is well documented that early intervention yielded maximum benefits for children with ASD (Granpeesheh, Dixon, Tarbox, Kaplan, & Wilke, 2009; Koegel, Koegel, Ashbaugh, & Bradshaw, 2014; Vivanti et al., 2016) . The long-term benefits of an ESDM intervention was documented (Estes et al., 2015) . In addition, Penner et al. (2015) reported a cost-effectiveness analysis that estimated significantly more savings of early implementations of the ESDM than the status quo in Canada. It is possible to replicate such a result in China. Targeting an early childhood population with ASD is imperative as an initial step for a potentially positive and long-lasting affect on the autism crisis in Chinese society. Second, the ESDM includes parental involvement as part of ASD intervention that is necessary to meet the needs of families. The existing research also supports the practice of including parents in ASD intervention as an essential component (Matson, Mahan, & Matson, 2009; National Research Council, 2001 ). Third, the ESDM provides a manualized intervention developed for training direct instructors or caregivers for children with ASD, which offers a potential cost-efficient solution for the shortage of qualified professionals specializing in ASD interventions. Training direct instructors and parents using the ESDM also facilitates the process of technical capacity building because they are the most available resources for children. Fourth, the ESDM offers the flexibility to deliver ASD intervention either in the clinics or at home, individually or in group settings, thereby allowing the maximum number of families receiving much-needed ASD services in China. Fifth and finally, studies also demonstrated positive child outcomes of the ESDM implemented in local communities (e.g., Vismara et al., 2013; Vivanti et al., 2014) . Based on the above reasons, therefore, the ESDM intervention has the potential to aid the autism crisis in the Chinese society. However, no empirical study has been conducted to test whether an adapted intervention based on the ESDM could replicate similar positive effects in China. Prior to launching wide implementations, cultural adaptation and empirical validations with Chinese samples are necessary. This study was the first attempt to fill this gap by experimentally testing the use of a culturally adapted intervention influenced by the ESDM in China.
The purpose of this study was to evaluate the effects of a culturally adapted intervention implemented by teachers in early intervention centers on reduction of autism symptoms for young children with ASD in China. The research questions were (a) whether the culturally adapted intervention results in a decrease of children's autism symptoms and (b) whether the intervention results in improved autism categorization. The hypotheses were that children in the intervention group would demonstrate a significant decrease in total autism symptoms, compared with children receiving eclectic services in the control group. The adjustments of the intervention based on the ESDM in regard to cultural relevance and available resources in China are also discussed.
Method

Participants
This study was approved by the research ethics committee at Zhejiang University of Technology in China. All participants (teachers, parents, and children) were recruited from three early intervention centers located in the suburban areas of two major coastal cities in south east China. We recruited 40 children (36 boys and four girls) and obtained the parental consents, but four children withdrew from this study (see Table 1 for family demographic information). The characteristics of the four children/parents who withdrew from the study were the same as all other children/parents in the study. Fourteen teachers (two male, 12 female) agreed to participate in the study (see Table 2 for teacher information). Six teachers and 16 parents assigned to the intervention group received the training for the culturally adapted intervention.
Prior to the study, all children received 2 hr per day, 5 days per week of eclectic services from these centers, including physical therapy, occupational therapy, music/dance therapy, sensory integration, and play therapy. The children ranged in age from 2 to 5 years and received clinical diagnosis of ASD from physicians using the Chinese version of Childhood Autism Rating Scale (CARS; Li, Zhong, Cai, Chen, & Zhou, 2005; Lu, Yang, Shu, & Su, 2004; Schopler, Reichler, & Renner, 2002) Twenty-six children in two of the three centers were also assessed with the Chinese version of the Psychoeducational Profile-Third Edition (PEP-3; Heep Hong Society, 2009; Schopler, Lansing, Reichler, & Marcus, 2005) for their abilities in communication, motor skills, and maladaptive behaviors at entry (Table 3 ). The remaining 10 children in a center were not assessed with the PEP-3 due to the lack of eligible clinicians available to conduct the assessment. The PEP-3 was developed to evaluate the development of skills for children with ASD and had good psychometric properties for the Chinese population (Shek & Yu, 2014 . The total score for all PEP-3 test items is converted into developmental ages based on a typically developing sample, percentile ranks (based on an autism comparison sample), and developmental/adaptive levels ranging from adequate to severe (based on child's percentile rank). Note. The chi-square tests were used to test between-group differences in parent age, education, family income, and child autism symptoms at entry. No significant differences were found. Data of four families who withdrew from the study were excluded from analyses. Note. The chi-square tests were used to test between-group differences at entry in age, years of teaching experiences, and education. No significant differences were found. Note. The Mann-Whitney U tests were used to test between-group differences at entry in PEP-3 composite scores. No significant differences were found. No PEP-3 scores for five children in control and five children in the intervention groups. PEP-3 = Psychoeducational Profile-Third Edition.
The parents and children were invited to participate in this study if the child was between 2 and 5 years old, had a diagnosis of ASD, and attended one of the three early intervention centers receiving regular eclectic interventions. The children whose parents agreed to participate in this study were randomly assigned to either the intervention group (18 boys and two girls) or control group (18 boys and two girls). However, four children (two boys, two girls) in the intervention group withdrew from the study during training due to unexpected schedule conflicts (n = 3) or family relocation (n = 1). Thus, they did not have scores for PEP-3. The characteristics of children and parents who withdrew from the study did not differ from all other children and families who participated in this study. The average chronological age of the intervention (n = 16) and the control group (n = 20) was 47.5 and 42.9 months at entry with no significant difference (χ 2 = 5.18, p = .08). Statistical tests also indicated no preexisting difference between control and the intervention groups in the areas of parent education (χ 2 = 0.56, p = .76), family income (χ 2 = 0.15, p = .99), child autism symptoms measured by CARS (χ 2 = 2.41, p = .12), teachers' years of experiences (χ 2 = 0.39, p = .82), and teachers' education (χ 2 = 0.05, p = .83; see Tables 1 and 2) .
The 26 children's standard scores of PEP-3 at entry were 15 to 48 (M = 31.1) in communication, 7 to 42 (M = 29.8) in motor skills, and 14 to 63 (M = 32.9) in maladaptive behavior (see Table 3 ). Their developmental ages ranged from less than 12 months to 51 months in communication and from less than 12 months to 44 months in motor skills. The ranges of severity of their developmental/adaptive levels included severe (n = 5), mild (n = 3), moderate (n = 15), and adequate (n = 3) in communication; severe (n = 7), moderate (n = 13), mild (n = 2), and adequate (n = 4) in motor skills; severe (n = 19), moderate (n = 4), mild (n = 0), and adequate (n = 3) in maladaptive behaviors. We conducted Mann-Whitney U tests and did not find any betweengroup differences at entry in children's communication (U = 51, p = .10), motor skills (U = 51, p = .10), and maladaptive behavior (U = 71.5, p = .57) measured by PEP-3 at entry.
Measures
CARS. The CARS is a behavioral rating scale used for the diagnosis of autism and the evaluation of autism symptom severity (Schopler et al., 2002) as well as to distinguish diagnoses between autism and other developmental disabilities and to evaluate the severity of autism (Chlebowski, Green, Barton, & Fein, 2010) . The CARS has shown good psychometric properties in the Chinese population for children more than 2 years old with a positive rate of 97.7%, a reliability coefficient .74, and the prediction validity coefficient of .5 with the Chinese version of Autism Behavior Checklist (ABC), and .57 with Chinese version of Autism Treatment Evaluation Checklist (ATEC; Li et al., 2005; Lu et al., 2004) . The CARS rates children with scores from 1 to 4 (normal, mildly abnormal, moderately abnormal, and severely abnormal) with autism symptoms in relation to people, imitation, emotional response, body, object use, adaptation to change, visual response, listening response, taste-smell-touch response, anxiety reaction, verbal communication, nonverbal communication, activity level, intellectual functioning, and general impressions. A total CARS score more than 36 (or a rating of 3 or higher on at least 5 of the 15 subscales) indicates severe autism, 30 to 36 indicates mild to moderate autism, and lower than 30 indicates no autism symptoms.
In the samples of this study, the split-half reliability of CARS was .90, and Cronbach's α coefficient was .89. The CARS was completed at entry (N = 36) and at the exit (N = 36) following the 2-month intervention of the study by independent practice physicians or clinicians who were blind to the group assignment as well as to the purpose of the study.
Cultural Adaptation Process
The cultural adaptation process of the ESDM-influenced early intervention in China involved expert reviews and three panel discussion meetings of the translated ESDM manuals and another ESDM activity book for parents. The expert review board comprised leading Chinese researchers in developmental child psychology, early childhood special education, and pediatricians specializing in ASD. All expert researchers and their research teams reviewed the Chinese translation independently and provided suggestions or questions for revisions. The members of panel discussions consisted of early intervention teachers, special educators, and linguists specializing in English-Mandarin translation. The differences in language were adjusted to be developmentally appropriate and consistent with daily experiences for Chinese children. For example, we taught basic consonantvowel sound combinations (no consonant ending in Chinese) with an emphasis on intonations (an important characteristic in Chinese but not in English) in expressive communication. The common silverware used for young children were chopsticks, bowls, and spoons, but not forks and knives. The food was substituted with common food items in China. Children's songs in English were also replaced with Chinese children's songs. We eliminated pet-related instruction in the curriculum due to the fact that not all families we worked with had a family pet.
The initial feasibility and implementation barriers were assessed using informal interviews with administrative officials and teachers in three regional early intervention centers. After the interviews, the researchers conducted a discussion session in each early intervention center, with the participation of the administrators and teachers, to discuss the potential solutions to the issues raised during interviews and to develop feasible plans for implementation.
The researchers and study coordinator who provided the intervention training to teachers in this study were native Chinese fluent in the language. The study coordinator was involved in the manual translation and cultural adaptation process as well as received a 1-day ESDM training held in Shanghai in 2013.
Procedure
All participants completed assessments at entry (N = 36; see Figure 1 ) and were evaluated 8 weeks later at exit. The randomization process took place when all 40 parents consented to participate in this study. Each child participant was randomly assigned to either the intervention or control group by a coin toss.
The child participants assigned to the control group were provided eclectic services on a weekly basis (2 hr per day, 5 days per week). They received 3 hr each of speech therapy and occupational therapy, 2 hr of sensory integration, and 1 hr each of music/dance therapy and play therapy every week. The child participants assigned to the intervention group received 8 weeks of the culturally adapted intervention for 1 hr per day. The children in the intervention group received only half of the eclectic services and the other half of their time was replaced with the culturally adapted intervention during the 8-week period.
The study coordinator provided a 4-day workshop to the six teachers who delivered the culturally adapted intervention in this study. The training workshop included topics on the ESDM theoretical background, goal selection using the ESDM curriculum checklist, behavioral teaching strategies, and naturalistic teaching strategies with video case demonstrations on teaching strategies. The strategies focused on how to facilitate children's developmental skills, including child's eye contact, social routines, nonverbal communication, play and imitation skills, and speech development.
The teachers were evaluated on their knowledge and teaching skills at the end of each day in the workshop to ensure their mastery of the materials. After the workshop, the teachers were required to send videos of their teaching to the coordinator for evaluation. The study coordinator used the ESDM fidelity checklist to rate the accuracy of implementation with the ESDM fidelity checklist. The fidelity checklist included 13 items, and each item was rated from 1 to 5 points, with higher points indicating a higher level of fidelity. Each teacher had to achieve at least 80% fidelity or higher on each item (3 out of 5 on a rating scale for each item, with the total possible score of 65). The study did not begin until all six teachers achieved the 80% criterion performance. The percentage of fidelity ranged from 74% to 86% (M = 78%, SD = 2.94) for all six teachers during the training period prior to the onset of the study.
During intervention, the teachers delivered the culturally adapted instruction 1 hr per day, 5 days per week, for 8 weeks, to children in the intervention group in a one-on-one format. Parents who were assigned to the intervention group also accompanied their child to receive individual coaching from the teacher during intervention. The study coordinator assessed the implementation fidelity for teachers for 50% of the total intervention sessions, evenly distributed across all teachers. The teachers' percentage of fidelity ranged from 80% to 92% (M = 85%, SD = 2.97).
In the beginning of each session, the parent simply observed the teacher interacting with the child. The teacher followed the lead of the child in a natural play setting with naturalistic teaching strategies for approximately 10 min. Although modeling how each teaching strategy was applied to strengthen the child's repertoire to achieve his or her goals, the teacher also provided verbal instruction to the parent at the same time. The parent then used the same strategies to engage in parent-child interactions with child-chosen activities in the next 10 min. The teacher provided feedback and coaching on the parent's interactions with the child. The teacher then identified opportunities to strengthen the child's skills on predetermined goals for 30 min for the parent to observe. The last 10 min consisted of repeated practice of teaching strategies for parents through teacher-assisted interactive play activities with the child. Each child's goals were evaluated by the teacher at the end of the week. The parents were instructed to continue providing interactive activities with their children at home but parent implementation fidelity was not evaluated.
Here is an example of a typical 1-hr session conducted in the following 10 steps.
Step 1: Goal setting: attending to a target object and following 2-step directions. The teacher selected the goals and provided brief explanations to the parent in preparation for a 1-hr session.
Step 2: The teacher observed the child's interests in available materials while the parent observed.
Step 3: The child showed interest in playing with a ball, and the teacher played with the ball.
Step 4: The teacher gave two-step directions related to the ball (Catch and throw, Bounce and look).
Step 5: The teacher hid the ball in a container and asked the child to request the ball or get the ball.
Step 6: After 10 min, the teacher directed the parent to take over the interactions with the child.
Step 7: The parent interacted with the child while the teacher coached the parent for 10 min.
Step 8: The teacher returned to interacting with the child while the parent watched for 30 min.
Step 9: Teacher varied materials that followed child's interests.
Step 10: During final 10 min of session, teacher coached parent while parent interacted with child.
After the completion of the intervention, we conducted informal interviews with the parents who received the culturally adapted training, the teachers who implemented the intervention, and the directors of the participating early intervention centers. The interview questions included the acceptability and feasibility of the intervention, their perceived child progress, and their satisfaction of the intervention.
Results
Data Analysis
Considering the ordinal data obtained from CARS rating scales, we used the nonparametric statistical approach to analyze our data. We first conducted the Kruskal-Wallis test to examine between-group differences at entry and exit in CARS scores. Next, we used the Wilcoxon signed-ranks test to assess within-group change from entry to exit on the control and intervention groups separately. We then calculated between-group effect sizes using Cohen's d effect sizes, with the difference between the means of two observations as the numerator and the pooled standard deviation as the denominator. To calculate the within-group effect sizes, we
/ with the consideration of correlated dependence between preand posttests (Morris & DeShon, 2002) . The SD average is the average of SDs of pre-and posttests, and r is the pretest-posttest Pearson correlation. An effect size of 0.2 indicates a small effect, 0.5 a moderate effect, and 0.8 a large effect (Cohen, 1988) . Finally, we used a Fisher Exact test of 2 (groups) × 2 (diagnostic change: improved vs. no change) to examine the group difference on change of autism severity category measured by CARS at the exit of the study.
Entry Characteristics
Children's demographic information and characteristics at entry measured by PEP-3 are presented in Table 1 (N = 36) and Table 3 (n = 26), respectively. We used the chi-square test to assess between-group differences in children's age and autism symptoms (Table 1 ) and the Mann-Whitney U test to assess PEP-3 scores at entry (Table 3) . Data of four children who withdrew from the study were excluded from the analyses. No preexisting group differences were found in children's age (χ 2 = 5.18, p = .08), autism symptoms (χ 2 = 2.41, p = .12), or all PEP-3 composite scores (communication: U = 51, p = .10; motor skills: U = 51, p = .10; maladaptive behaviors: U = 71.5, p = .57). Table 4 displays the results of the Kruskal-Wallis test comparing group differences at entry and exit. There was a significant decrease in the CARS total scores in the control (n = 20, M = 37. Table 5 lists the results of the Wilcoxon signed-rank test comparing within-group change from entry to exit. Both the control (z = −3.083, p = .002) and intervention (z = −3.523, p < .001, d = 1.13) groups had significant decreases in the total CARS scores from entry to exit. The effect sizes were d = 0.86 for the control group and d = 2.47 for the intervention group. Table 6 presents the result of the chi-square 2 (group) × 2 (diagnostic change: improved vs. no change) contingency table. After 8 weeks, 13 (81.2%) children in the intervention group and seven (35%) in the control group improved the severity of autism symptoms, while three (18.5%) children in the intervention group and 13 (65%) children in the control group remained in the same severity category. The result showed a significant improvement in autism severity for children receiving the culturally adapted intervention (χ 2 = 7.70, p = .006, Fisher's exact test p = .008). Severity of autism symptoms decreased in number and in percentage for both groups. For the intervention group, the number (percentage) of children categorized as severe autism decreased from eight (50%) to two (12.5%) and mild/moderate from eight (50%) to seven (43.75%) from entry to exit, and seven children (43%) moved to the nonautism category at exit. For the control, 15 (75%) children in the severe category at entry decreased to nine (45%) at exit. There were five (25%) children in mild/moderate at entry and 10 (50%) children at exit, and one child moved to nonautism at exit.
Group Differences on CARS at Exit
Change From Entry and Exit by Group
Change in Severity of Autism Symptoms
Social Validity
Social validity was measured via the retention rate and informal interviews with teachers and parents who implemented and received the training and intervention as well as the administrative authorities of the early intervention centers. The retention rate for the children receiving the culturally adapted intervention was 80% (four dropouts out of 20), suggesting a high level of acceptability of the intervention. The characteristics of the four children who withdrew from the study due to parents' schedule conflicts or relocation were similar to other children in the study. Thus, the results of social validity were minimally or not affected. The teachers who received the training and implemented individual parent coaching reported notably positive changes in the children's learning. They also reported that the intervention did not require additional efforts out of their daily routine, suggesting the feasibility and acceptability of the intervention. However, some teachers also reported a desire to learn more about the management of children's problem behavior. All parents who received the training and classroom coaching expressed a high level of satisfaction and reported that they would like to continue the services, given the opportunity. The directors of the early intervention centers also indicated that they would like to continue supporting such an intervention if parents perceived such services helpful to their children. The center authorities made some accommodations to support the RCT study (e.g., rearrange the therapy schedule and rooms) but they reported that the amount of effort required for the implementation of the intervention was identical to that required for eclectic services.
Discussion
This pilot RCT compared a culturally adapted intervention influenced by the ESDM and eclectic center-based services for children with ASD in China. The preliminary results indicated a significant reduction in autism symptoms and significant change in symptom severity categorization for children receiving the intervention, relative to the control group receiving eclectic interventions. This study extended the current early intervention literature by demonstrating the initial efficacy on reduction of autism symptoms of an ESDM-influenced intervention in young Chinese children with ASD. Both the intervention and the control groups showed significant within-group decreases in CARS scores at exit, but the children receiving the intervention had a significantly greater reduction in their autism symptoms than children receiving eclectic services. Furthermore, the categorization of autism symptoms severity for children in the intervention group was significantly improved compared with the children in the control group. Consistent with Eapen et al. (2013) , the results of this study indicated significant reduction in autism symptoms immediately following the intervention. However, Eapen and colleagues did not have a control group for comparison. In other group comparison studies, no significant group difference in severity of autism symptoms was found following the ESDM interventions Vivanti et al.,2016; Vivanti et al., 2013; Vivanti et al., 2014) , but a significant group difference was evident at a 2-year follow-up study (Estes et al., 2015) . We speculate that the immediate group difference we found in our study could have been the result of other factors discussed, as follows.
As noted, the results of previous ESDM studies conducted in high-resource Western countries regarding reduction of autism symptoms were inconsistent. First, different instruments were used to measure autism symptoms. This study used CARS, while other studies used Autism Diagnostic Observation Schedule (ADOS; Dawson et al., 2010; Estes et al., 2015; Vivanti et al., 2016; Vivanti et al., 2013; Vivanti et al., 2014) or Social Communication Questionnaire (SCQ; Eapen et al., 2013; Fulton et al., 2014) . The results of different instruments may not necessarily reflect a consensus on autism symptoms due to the complexity of ASD. Second, the children in the control groups of previous studies received community services in high-resource countries that consisted of evidence-based practices as opposed to predominantly non-evidence-based services such as those received by our control group. It is possible that the group difference represented the contrast between evidence-versus non-evidence-based practices. Third, as reported in Vivanti et al. (2013) , children with more advanced skills tended to respond better to the ESDM intervention. It is possible that the children in the intervention group were initially more advanced developmentally than the children in the control group in our study sample. Due to the lack of complete PEP-3 results for all children, it remains unclear whether all children in both groups had an equivalent level of developmental or cognitive skills at entry, and this may be an important predictor for the intervention outcome. More research in this area is required.
We also found that the autism severity categorization was improved significantly for children in the intervention group. The results of CARS categorization of autism indicated that 43.75% (n = 7) children receiving the intervention moved to nonautism after the intervention. Eapen et al. (2013) also reported that the percentage of the children whose autism symptoms scored lower than the cutoff in SCQ was 21% in the pretest and increased to 42% in the posttest immediately following the intervention. However, these results should be interpreted with caution, as the improvement of autism severity categorization in the studies was measured solely by one instrument but not a comprehensive clinical diagnosis with multiple instruments in conjunction with clinical observations. In addition, the analysis categorizing children's autism symptoms as improved versus not improved may overlook the factors described above.
Compared with the brief ESDM studies conducted in the United States (e.g., Rogers, Estes, et al., 2012; Vismara et al., 2009) , some major adaptations in this study included (a) training based on the Chinese version of the ESDM manual with an addition of an activity book for the parents; (b) the language used in the sessions was Mandarin, the official language in China; (c) the individual parent coaching sessions were provided by the teacher who received the training from the study coordinator; (d) the program implementations were completed in the early intervention centers during each child's therapy hours; (e) the training settings were the regional early intervention centers in Chinese local community settings; (f) the total implementation duration was 8 weeks with 5 hr per week (total hours = 40), instead of 12 weeks with 1 hr per week (total hours = 12); and (g) the children's ages ranged from 24 to 60 months.
We measured teacher fidelity of implementation during teacher training and the intervention. However, we did not measure the reliability of data collected during intervention and the fidelity of parents' implementations. Lack of such information may limit the interpretation of the results. Because parent implementations at home were not measured, the intensity of services might not have been similar for both groups. Parents might have continued to use the strategies at home and provided the children with more opportunities to enhance their skills.
Informal interviews with parents revealed that most parents thought the training was helpful. They also indicated that they would like to use professional services for their children with parent training provided as a supplement, if they had such an option. Our center-based format of service delivery offered such a possibility to increase intervention acceptability and feasibility. This adaptation is necessary in China because most parents rely primarily on professionals to educate their children and are not ready to serve the role as the primary educators for their children. Therefore, at this time, any intervention relying on parent implementation may not be as effective as professional-implemented interventions. Future researchers may consider providing parent education to educate parents on the importance of providing consistent instruction at home to maximize gains for their children.
The cultural adaptation was necessary for the successful implementation of the intervention. In addition to translating the ESDM books, we simplified the adaptation process with expert reviews as the priority and used informal interviews with key informants (early intervention teachers and administrators) to shorten the preparation time for this pilot RCT. Our study coordinator attended the ESDM training seminar in China and had field experiences for more than a year. However, formal certification of the ESDM trainers required direct supervision and significant funds, neither of which was available in China at the time of this study. The parent coaching provided by teachers was an important "task-shifting" adaptation, enabling nonspecialists with fewer qualifications trained over a shorter period of time to deliver services in response to health crises (Divan et al., 2015) . It is extremely important to implement a more rigorous task-shifting process to ensure that the intervention fidelity transferred from specialists to nonspecialists. Although we did not have highly trained ESDM specialists to provide teacher training and to implement parent coaching, the significant decrease in autism symptoms as a result of this culturally adapted intervention was encouraging. Our preliminary findings give support to further adaptations and testing of this ASD intervention model to other parts of the country in a larger scale.
RCTs on ESDM have not yet reached a conclusive finding when compared with community intervention services provided in the United States Rogers, Estes, et al., 2012) . The early intensive behavior intervention is relatively common as a standard service in the United States while it is extremely sparse and almost absent in China. Our primary goal was to find an effective and feasible ASD intervention to tackle the challenge faced by the Chinese society. Our current available resources allowed comparisons between the culturally adapted intervention and the eclectic services with similar intensity.
However, our study coordinator and the teachers who implemented the intervention were not officially ESDM certified, and this may limit the interpretation of the results. The lack of highly qualified ESDM training resources is not uncommon in low-resource settings, which may limit the feasibility of the ESDM intervention in such settings. Other limitations of this study include the lack of measures on children's cognitive abilities or developmental levels, a relatively small sample size, and the lack of fidelity check on parent implementation at home. It is important to address these important issues in future ESDM research in China.
In summary, this pilot study suggests that the culturally adapted intervention influenced by the ESDM was a promising approach to improving autism symptoms for young children with ASD in China. Notable improvements were made in a relatively short duration with a relatively low intensity. This study provides preliminary findings on the implementation of an effective treatment for autism and sets the stage for further adaptations of the intervention to be attempted in other parts of China. It is important to continue this line of research in response to the health priority of China.
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